Abstract. We present the results of spectroscopy of 71 objects with steep and ultra-steep spectra (α < −0.9, S ∝ ν α ) from the "Big Trio" (RATAN-600-VLA-BTA) project, performed with the "Scorpio" spectrograph on the 6-m telescope of the Special Astrophysical Observatory (Russian Academy of Sciences). Redshifts were determined for these objects. We also present several other parameters of the sources, such as their Rmagnitudes, maximum radio sizes in seconds of arc, flux densities at 500, 1425, and 3940 MHz, radio luminosities at 500 and 3940 MHz, and morphology. Of the total number of radio galaxies studied, four have redshifts 1 < z < 2, three have 2 < z < 3, one has 3 < z < 4,and one has z = 4.51. Thirteen sources have redshifts 0.7 < z < 1 and 15 have 0.2 < z < 0.7. Of all the quasars studied, five have redshifts 0.7 < z < 1, seven have 1 < z < 2, four have 2 < z < 3, and one has z = 3.57. We did not detect any spectral lines for 17 objects.
INTRODUCTION
The "Big Trio"5 project, which was initiated in 1991-1992 [1] and is based on three large instruments -the RATAN-600, the VLA, and the 6-m optical telescope of the Special Astrophysical Observatory (SAO) -is aimed at searching for and studying very distant radio galaxies. (For a detailed description of the project, see the book by Verkhodanov and Pariiskii [2] .) The project was carried out in several stages. The first stage -a search survey with the RATAN-600 radio telescope in 1980-1981 (the "Kholod" experiment [3, 4] ) -resulted in the RC catalog [5, 6] at 3940 MHz, which also made use of the Texas catalog at 365 MHz 1 to obtain a sample the Texas catalog at 365 MHz1 to obtain a sample of objects with steep and ultra-steep spectra. (The steepness of the radio spectrum was already known to be useful for selecting very distant objects [7, 8] .)
The next stage was to study the structure of the sample objects with the VLA at 1425 and 4885 MHz. This made it possible to identify FRII sources -the most energetic radio galaxies, associated with gE giant elliptical galaxies -and to improve their coordinates.
The third stage was optical identification of the radio sources: for bright sources, from the Palomar prints and, for fainter ones, from R-band observations with the 6-m telescope of the SAO [9] [10] [11] . We studied the optical structures of some objects with a resolution of <1" using the NOT (Nordic Optical Telescope, Canary Islands) [12] .
To derive the spectral energy distributions of the host galaxies based on evolutionary models, the fourth stage included BVRI-photometry with the 6-meter SAO telescope [13, 14] . These data were used to obtain photometric redshifts and estimate the ages of the host galaxies.
In the last stage, we determined spectroscopic redshifts, first with the multi-pupil spectrograph [15] and then with the "Scorpio" spectrograph (mounted on the 6-m telescope of the SAO) [16] .
The results for all previous stages were published earlier [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . In this paper, we present the results of the last stage: spectoscopic redshifts derived from observations with the "Scorpio" spectrograph (on the 6-m telescope of the SAO).
OBSERVATIONAL RESULTS
The data obtained from our observations with the "Scorpio" spectrograph mounted on the 6-m SAO telescope are collected in four tables. In total, we studied 71 objects with steep and ultra-steep spectra from the RC catalog. These include 17 quasars, with the other objects being radio galaxies. Tables 1 and 2 present the results for radio galaxies with detected emission lines, subdivided according to their redshifts. Table 1 contains 22 radio galaxies  with redshifts z¿0.7,and Table 2 -15 radio galaxies with redshifts between 0.2 and 0.7.
The columns of Tables 1 and 2 contain for each object: 1 -a running number; 2 --the name in the RC catalog; 3, 4 -the right ascension and declination of the object for equinox 2000; 5 -the R-band magnitude; 6 -the spectroscopic redshift (z sp ); 7 -the largest angular size in arcseconds, LAS; 8, 9, 10 -the flux densities S, in mJy, at 3940, 1400, and 500 MHz (the last obtained from interpolating the spectrum); 11, 12 -the spectral indices α (S ∝ ν α ) at 3940 and 500 MHz; 13, 14 -the luminosities L, W Hz −1 , at 3940 and 500 MHz; 15 -the radio source morphology, with 'P' denoting a point-like object, 'D' a double Figure 1: Spectra of radio galaxies with z > 0.7. source, 'T' a triple source, 'C' the presence of a core, 'BC' the presence of a bright core, 'WC' the presence of a weak core, 'CL' a core and lobe structure (distinct components), 'CJ' a core and jet structure (the core not distinguishable from the extended jet), and FRI/FRII an object of Fanaroff-Riley types I/II; 16 -notes, with n, B and abs indicating the presence of narrow emission lines, broad emission lines, and absorption lines in the spectrum and BLRG indicating a broad-line radio galaxy. The columns of Table 3 contain the same information as in Tables 1 and 2 for the 17 detected quasars. Table 4 presents the results for the 17 radio galaxies without detected emission lines.
Columns 1-5 of Table 4 are analogous to the corresponding columns in Tables 1-3 . The following columns contain: 6 -the largest angular size in arcseconds, LAS; 7 -the flux density, S, in mJy at 3940 MHz; 8, 9 -the spectral indices α at 3940 and 500 MHz; 10 -the morphology; 11 -the exposure time, in seconds, and notes. Note that the absence of detectable lines for faint objects could, in some cases, be due to a higher redshift (z¿5) or absorption by dust, or bad weather conditions (with seeing ∼2"-3"). One can not also exclude an incorrectly placed spectrograph slit. For example, such objects in Table 4 include RCJ 0250+512 and RCJ 0355+0449, whose spectral indices, morphologies, angular sizes, and ratios of the radio to optical luminosity suggest they may be very distant objects. It would be desirable to obtain spectroscopy of these objects using telescopes with higher sensitivities and broader frequency ranges, repeat the 6-m SAO observations under very good seeing conditions, or obtain observations in the K-filter.
Below we present remarks for several of the radio sources.
Figure 2: Spectra of radio galaxies with z¡0.7.
RCJ 1735+0454 (Table 4) . No continuum or bright emission lines were detected. If the weak emission at 7274åis [OII] 3727å, then the redshift is z sp =0.952. However, the spectrum to the red is too short to see the continuum jump and confirm this hypothesis.
RCJ 1740+0502 (Table 3) . This object has a broad Lyα line (5560å) but no CIV line. This is a star-like object in the optical, i.e., with a dominant nucleus. However, it is not a typical quasar; such objects are sometimes called WQs (weak quasars).
RCJ 2219+0458 (Table 4 ). The continuum grows to the blue, in contradiction with the galaxy's colors (B=24.8, V=25.03, R=23.72, I=22.25); z ph = 1.24.
RCJ 2225+0523 ( Table 3 ). The NED-based redshift is z sp = 2.323. RCJ 2247+0507 ( Table 1 ). The spectrum contains a single broad emission line, MgII 2798å.
The optical spectra of radio galaxies with z > 0.7 and z < 0.7 are shown in Figs. 1 and 2. Figure 3 displays the spectra of the quasars.
Thus, among the 22 radio galaxies in Table 1 , we detected one object with z = 4.51, one with 3 ≤ z < 4 z < 4,three with 2 ≤ z < 3, and four with 1 ≤ z < 2. Three more objects have redshifts close to unity (>0.9). The redshifts of 10 sources are in the range from 0.74 to 0.87. The redshifts of the 15 radio galaxies from Table 2 are between 0.27 and 0.69. Note that there are no objects with LAS>12" among the nine radio galaxies with z > 1.The 500-MHz spectral indices of the objects with z > 1 are the same as or lower than their spectral indices at 3940 MHz. As a rule, the spectral indices of such objects at 3940 MHz exceed unity. Two of the three objects with z > 3 (RCJ 0105+0501 and RCJ 1740+0502) have CL (core and lobe) structure, while the third object (RCJ 0311+0507) is a strongly asymmetric triple, almost a CL source.
One object among the 17 quasars has z=3.57 (RCJ 1740+0502), four have 2 ≤ z < 3, seven have 1 ≤ z < 2, four have 0.89 ≤ z < 1, and onehas z=0.72.
Figures 4 and 5 display the redshift distributions of the radio galaxies and quasars.
CONCLUSIONS
The "Big Trio" project includes about 100 objects, for 71 of which we have obtained optical spectra with the "Scorpio" spectrograph mounted on the 6-m telescope of the SAO (17 quasars and 54 radio galaxies). Of the studied radio galaxies, four have redshifts 1 ≤ z < 2, three have 2 ≤ z < 3, one has 3 ≤ z < 4, and one has z=4.51. Thirteen sources have 0.7 < z < 1 and 15 have 0. < z < 0.7. Five of the program quasars have 0.7 < z < 1, seven have 1 ≤ z < 2, four have 2 < z < 3,and one has z = 3.57. We detected no spectral lines for 17 objects.
Among the studied steep-and ultra-steep spectrum radio sources with measured redshifts z (54 objects), we found ∼39to have z > 2, ∼6% to have z > 3, and ∼2% to have z > 4.5 (4.514). The total number of radio galaxies with redshifts z > 4 detected to date is currently six [28] .
The failure to detect spectral lines in the spectra of 17 radio galaxies may indicate that they have redshifts in the range of 1.5 < z < 2 or z > 5, or may be due to absorption by dust. In some cases, observational errors or poor weather conditions could also be responsible.
Our data confirm the effectiveness of identifying candidate distant objects based on the properties of their radio and optical continua (steep radio spectra, characteristics of FRII objects, small angular sizes, large ratios of the radio and optical luminosities). These criteria Figure 3 : Spectra of quasars. made it possible to detect the object RCJ 0311+0507 with z = 4.514, which has a very high radio luminosity at centimeter wavelengths. Note that, since there are no selection effects, the fraction of distant objects in modern radio surveys (such as the NVSS) is much lower than the fraction in Fig. 4 resulting from the "Big Trio" program (see also the review by Pedani [29] ). The identification of FRII radio sources at high redshifts is also helpful for searches for early "giant black holes" or first-generation clusters of galaxies.
We have presented here factual information on the 71 studied "Big Trio" objects. We are planning to discuss astrophysical implications of these data in future publications. 
